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Properties of low-n ideal pressure-driven eigen-
modes in Mercier-unstable three-dimensional 
equilibria are investigated by using an LHD 
configuration with Raxis = 3.6m, where n is 
the toroidal mode number. The MHD equi-
libria are created under the currentless condi-
tion with the broad pressure profile: (J(r) = 
(30 (1- r 2)(1- r 18 ), and the ideal MHD stability 
is investigated by using CAS3D2F code under 
the fixed boundary condition. In this circum-
stance, only pressure-driven modes are destabi-
lized, which are searched for the Fourier space 
of the perturbation with n :::; 14. Since n :S 
M(toroidal field period), toroidal mode coupling 
between equilibrium and perturbation is negligi-
ble, so that unstable eigenmodes have basically 
same properties as those in tokamaks. Thus, 
the semi-quantization condition of ballooning 
modes: 
1 f 2 2Nr + 1 21f ek(w ) q)dq = 2n ) (1) 
may be applicable to eigenmodes in order to dis-
tinguish them, where ek, Nr, and q are the radial 
wave number, the radial node number, and the 
safety factor, respectively. Note that the closed 
line integral is done by keeping eigenvalue w 2 
constant. When the eigenvalue satisfying there-
lation Eq.(l) is found for specified Nr and n, the 
eigenmode is characterized as w2 (n, Nr)· 
For both high-(3(,80 = 8%) and low-(3(,8o = 
4%) equilibria, unstable spectra are quasi-
continuous. These many eigenvalues are distin-
guished by Eq. ( 1) as shown in Fig.l for high- ,8 
equilibrium, where the square of the growth rate 
is plotted as a function of nand Nr: 1 2 = - w2 = 
1 2 ( n, Nr). The larger n and the smaller Nr are, 
the larger the corresponding growth rate is. This 
is typical tendency of the pressure-driven modes. 
Note that modes with n :::; 4 are interchange, 
and those with n 2::: 6 are ballooning. Two ex-
amples of the Fourier modes of the radial dis-
placement: { · \7 7./J vs r are shown in Figs. 2-(a) 
for n = -9, Nr = 0 and (b) for n = - 9, Nr = 1. 
The superposition of Fourier modes makes dif-
ferent envelop structure in the radial direction, 
namely, no radial node in Fig. 2- (a) and one ra-
dial node in Fig.2-(b) exist. 
In low-,8 equilibrium only interchange modes 
are destabilized. In Fig.3 as well as Fig.2, 
1 2 (n, Nr) is plotted. Note that the semi-
quantization condition of ballooning modes is 
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applicable even to interchange modes. The rea-
son is understood from Figs.4-(a) and (b), where 
the Fourier components of[. \77./J vs rare plotted 
by shifting the origin of the poloidal angle from 
the outer side of the torus into the inner side. It 
is understood that the radial envelop consisting 
of superposition of Fourier modes clearly distin-
guishes the eigenmodes through the number of 
the radial node. As well as ballooning modes, 
the mode structure of interchange modes is de-
termined by the superposition of Fourier modes, 
so that the semi-quantization condition obtained 
from the high-n ballooning equation, which bases 
on the superposition of quasi-modes (Fourier 
modes), is applicable even to interchange modes. 
Note that infernal-like change in growth rate is 
observed for small n in Fig.3. 
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